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REMARKS 

Support for the Amendments can be found in the original claims as only the 
number of the Claim is changed in the dependent claims. 

For convenience and completeness, pages 2 and following of the Office Action are 
set forth below in italics, with Applicants' remarks interspersed. 

Application/Control Number; 10/737,403 Art Unit: 1637 
DETAILED ACTION 
Status 
Page 2 

Applicant's amendment filed 04/02/2009 and supplemental amendment filed 04/22/2009 have 

been considered. Presently, claims 1-24 are pending and under 

consideration. 

The double patenting rejection made over application 09/994,701 in the Office 
action mailed 12/02/2008 is withdrawn in view of the terminal disclaimer filed 
04/02&009. 

The objection to claims 6 and 10 made in OA 12/02/2008 is withdrawn in view of 
Applicant's amendments. 

The rejection of claim 10 under 35 U.S.C. 112, 1 st paragraph (new matter) made 
in OA 12/02/2008 is withdrawn in view of Applicant's amendment 
The rejection of claims 1-4, 6, 7, 10 and 22 under 35 U.S.C. 102(b) over 
Reutefingsberger (US 5 r 296, 467) is withdrawn in view of Applicant's amendments to 
claims 1 and 10 to indicate the desired nucleic acid is DNA (Reutelingsberger exposed 
bases in RNA, and captured the RNA). White Ihe claims do encompass capture ofRNA as an 
"undesired nucleic acid" in order to separate it from "desired DNA or protein product", since 
Reutefingsberger did not teach recovering what was not captured (e.g. non-polyadenylated 
RNA, DNA, proteins, etc), his could not be considered a method for separation of a desired 
DNA or protein product 

For the same reason, the rejections of claims 14-18, 23 and 24 under 35 U.S.C. 
103(a) based on Reutelingsberger are withdrawn. 

The Examiner is thanked for his carefully considered withdrawal of the 
above objections. 

Application/Control Number. 10/737,403 Art Unit: 1637 
Page 3 

The rejection of claims 1-4, 6, 8,10,11,14-15,17 and 21-24 under 35 U.S.C. 
103(a) over Colman et al (Eur. J. Biochem. 91 .303-310 (1978» in view of Murphy et at 
(WO 02/46346398) is maintained for the reasons of record and further explained below. 
The rejection of claims 7 and 16 is withdrawn as these claims have been amended to 
depend from claim 5. 

The rejection of claim 18, under 35 U.S.C. 103(a) over Colman et at (Eur. J. 
Biochem. 91 .303-310 (1978» in view of Murphy et al (WO 02/46346398) and further in 
view of Hawkins (US 5,898,071) is maintained for the reasons of record and further 
explained below. 

The rejection of claims 1-4, 6, 9,10-12, 14-15, 17 and 20-24 under 35 U.S.C. 
103(a) over Bimboim et al (Nucleic Acids Research 7(6):1 513-23 (1979» in view of 
Murphy et al (WO 02/46346398) is maintained for the reasons of record and further 
explained below. The rejection of claims 7 and 16 is withdrawn as these claims have 
been amended to depend from claim 5. 

The rejection of claim 18 under 35 U.S.C. 103(a) over Bimboim et al (Nucleic 
Acids Research 7(6):1513-23 (1979» in view of Murphy et al (WO 02/46346398) and 
further in view of Hawkins (US 5,898,071) is maintained for the reasons of record and 
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further explained below. 

The rejection of claim 19 under 35 U.S.C, 103(a) overBimboim et al (Nucleic 
Acids Research 7(6):1513-23 (1979» in view of Murphy et at (WO 02/46346398) and 
further in view of Cohen et at (US 5,945,522) and Cherwonogrodzky et a! (US 
2001/0055780) is maintained for the reasons of record and further explained below. 
Appiication/Control Number 10/737,403 Art Unit: 1637 
Page 4 

The rejection of claims 1, 2,4,6,7,10 and 14-17 under35 U.S.C. 102(e) as 
being anticipated by Willson et al (US 2004/0152076) or alternatively under 35 U.S.C. 
102(a) as being anticipated by Murphy et al (WO 02/46398) is withdrawn. The rejection 
was based on Willson/Murphy teachings single-base mismatch detection, wherein 
denaturing and reannealing of wild type and mutant DNA differing at a single base would 
produce a heteroduptex having a single base mismatch (i.e. a single-stranded region). 
After further consideration, it is considered unlikely that a duplex with a single base 
mismatch would produce an "exposed" base such that the disclosed interaction 
between the base and the immobilized metaf atom could occur. Although the 
mismatched bases would not be expected to form the hydrogen bonds with one another as is 
the case with matched bases, they would stilt be expected to be buried within the double helix 
held together by the flanking matched base sequences. 

The rejection of claim 18 over either Willson et al (US 2004/0152076) or Murphy et al (WO 

02/46398) in view of Hawkins (US 5,898,071) is withdrawn for the same 

reasons. 

The Examiner is thanked for his withdrawal of the above rejections. 



New rejections are set forth below as necessitated by Applicant's amendment 

Previous Rejections 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in 
which the invention was made. 

Application/Control Number 10/737,403 Art Unit: 1637 
Page 5 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art 
under 35 U.S.C. 103(a). 

Applicants' Attorney has confirmed that no change in inventorship is 
required. 



Claims 1-4, 6, 8, 10, 11, 14-15, 17 and 21-24 are rejected under 35 U.S.C. 

103(a) as being unpatentable overColman etal (Eur. J. Biochem. 91:303-310 (1978)) in view 

of Murphy et al (WO 02/46398, prior art of record). 

With regard to claims 1 and 10, Colman taught a technique for removing 

contaminating chromosomal (i.e. host genomic DNA) from piasmid DNA by selective 

thermal denaturation and renaturation. See page 307, figure 3, panel B and caption: 

The sample was then heated at 100°C for 2 min before rapidly freezing to -70 

°C ... After thawing to room temperature the sample was immediately subjected to 

hydroxyapatite chromatography ... Tracks (a) and (b) ColE1 from cleared lysate before 

and after heat denaturation and chromatography, respectively". See also page 308, 
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column 1, fast paragraph: 

Application/Control Number. 10/737,403 Art Unit: 1637 
Page 6 

We have found that the contaminating chromosomal DNA can be completely removed by heat- 
denaturing the cleared lysate prior to hydroxyapatite chromatography (Fig. 3 B~ compare 
tracks a and b). Unfortunately this procedure does not enable superhefical DNA to be resolved 
from nicked circles (Fig. 3 B, tracks a and b). 
See also page 309, column 2, first paragraph: 

This contrasting behaviour of the chromosomal and nicked plasmid DNAs might be attributable 
to the high concentration of complementary plasmid (though not chromosomal) DNA single 
strands present in the denatured chared fysate,. a situation favouring reassociation. 
The principle ofCoiman's method therefore was to selectively denature and 
renature the nucleic acids in the fysate, such that the desired nucleic acid (the plasmid) 
renatured and was retained on the chromatography material (hydroxyapatite), while the 
undesired nucleic acid (contaminating chromosomal DNA) remained denatured (i.e. in singte- 
stranded form) and therefore passed through the column, thereby separating the desired and 
undesired nucleic acids. 

While the thermal denaturation/renaturauon would have inherently exposed 
purine bases in the undesired nucleic acid (i.e. the chromosomal DNA) by creating 
singlestrandedness, Coiman did not teach capture of the desired or undesired nucleic 
acid by a technique selective for the exposed purine bases. 

Murphy taught (page 18): Application/Control Number: 10/737,403 Art Unit: 1637 Page 7 
[0078) The inventors have found that a compound containing a non-sNelded purine orpyrimidlne 
moiety or group such as $ single* stranded nucleic acid molecule, e.g., an oligonucleotide or an RNA 
molecule or a molecule including A, G. C, Tor D, have affinity to an MAC matrix; while a compound 
mat does not contain a non-shielded purine orpyrimidine moiety or group or easily accessible aromatic 
nitrogen on a purine Ofpyrimidine moiety or group, such as doubt-stranded DNA, RNA, RNAIDNA 
complexes, has little or no affinity to the same IMAC matrix. Thus, the inventors have demonstrated that 
the affinity of immobilized metals toward nucleic acid bases allows the use of INI AC in the separation of 
double strained nucleic acid polymers from single stranded nucleic acid polymers, the purification of 
plasmid 

DNA, RNA, and/or the removal of nucleotides and primers from PCR reactions. 
Murphy also taught (page 17); 

[0070] The term "non-shielded 1 means that a purine andlor pyrimkfme groups are sufficiently exposed to 
be able to bind to metal atoms and/or ions innnobilized in a matri.x, i.e., anfMAC matrix. For example, 
RNA, co-enzyme A, denatured DNA are all examples of molecules that contain non-shielded purine or 
pyrimidine moieties or groups. On the other hand, duplex DNA or RNA are examples of shielded 
molecules containing purine orpyrimidine moieties or groups. Thus, the term non-shielded means a 
purine or pyrimidine moiety or group sufficiently exposed to be able to bind to a metal and/or ion in an 
IMAC matrix orligand. 
Murphy also taught (page 46): 

[0185] Purification of plasmid DNA is an added advantage oflMAC. Previous wori< on affinity 
precipitation of DNA by compaction agents (19) allows for the creation of high purity plasmid preparation 
without the use ofcrttumn chromatography. The major contaminant left in the plasmid DNA purified by 
compaction precipitaa'on is contaminating RNA and linear DNA (1 -5%). The IMAC separation technique 
of this invention is well-suited to bind the remaining RNA (the minor component) and DNA fragments to 
further purify targe quantities of plasmid DNA on relatively small IMAC columns. 
Application/Control Number 10/737,403 Art Unit: 1637 
Page 8 

Murphy also taught (page 47, emphasis added): 
Plasmid and RNA Separation 

[0189] The nucleic acid discrimination achieved with IMAC suggests application Dfthe method to' the 
purification Df plasmid DNA from RNA-ricb bacterial lysates. Figure 8 illustrates repeated batch 
stripping af 1 mL afan alkaline fysate ofE. coli JMI09 containing pBGS 1 91 uxwt plasmid with 50 ml 
of Cu(ii)charged IDA SepharDse per mL oflysate. Control lane 2 shaws a tysate after exposure to' 
uncharged IDA Sepharosi\ showing that the interactions are strictly dependent on the presence of 
metal ians. Lanes 5-8 trace one supernatant repeatedly expased to' Cu (IT) charged IDA Sepharose. 
The RNA is effectively removed withautlass afthe closed circular plasmid. The linearized plasmid is 
also gradually removed, presumably through 

t mmmtPW m "^S::.:..::.:.:Jn::.:^ *...:.:> 

W fc^AiZ - * ..-.:: M :5':m 

interactions with damaged single-stranded regions. 
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Murphy also taught that one application of his method was "Plasmid DNA with 
reduced content of nicked and linearized forms" (page 1 1, Table A, under column 
entitled "Preferred" and row entitled "DNA product"). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method ofCofman by substituting the 
hydroxyapatite chromatography with IMAC chromatography as taught by Murphy \ since 
Murphy's technique provides a clear advantage over that of Colman. Colman lamented that 
his technique did not resofve superhefical plasmid from nicked circles (see text cited above), 
whereas Murphy's method offered the advantage of plasmid DNA with a reduced content of 
nicked (and linearized) forms. In making this modification, one would have been motivated to 
retain the selective thermal denaturation/renaturation step taught by Colman, since Murphy 
taught that denatured DNA contains non-shielded bases subject to separation by IMAC 
chromatography (see paragraphs [0070] and 
Application/Control Number: 1 On37 ,403 Art Unit: 1637 
Page 9 

[0078] cited above). Furthermore, it is clear that IMAC is selective for exposed purine 
bases, based on the data shown in figure 3 and discussed in paragraph [0056], which 
indicates IMAC has stronger affinity for As and Gs (purines) than Cs and Ts 
(pyrimidines). Finally, Murphy expressly suggests using IMAC for plasmid purification 
(paragraph [0185]). 

With regard to claims 2 and 4, by carrying out the thermal' denaturation 
renaturation step taught by Colman, followed by IMAC chromatography taught by 
Murphy, one would inherently introduce singfe-strandedness (thereby exposing purine 
bases) in contaminating RNA and host genomic (i.e. chromosomal) DNA. 
With regard to claim 3, plasmid preparations are sensitive to host genomic DNA 
contamination during selective separation (which is why Colman expressed an interest 
in removing it). 

With regard to claims 6 and 14, by carrying out the thermal denaturation 
renaturation step taught by Colman, followed by IMAC chromatography taught by 
Murphy, one would inherently conduct IMAC chromatography, which involves the use of 
chelated metal (Murphy page 2, paragraph [0005]). 

With regard to claim 8, the denaturation/renaturation taught by Colman involved 

rapidly cooling the sample comprising the contaminating chromosomal DNA to below 65 

°C (see caption of figure 3: "rapidly freezing to -70°C*7. 

With regard to claim 1 1, Colman expresses the sentiment that nicked plasmid is 

undesirable (page 308, column 1, last paragraph). Murphy taught his method produced 

Application/Control Number 10/737,403 Art Unit: 1637 

Page 10 

plasmid DNA with a reduced content of nicked and linear forms (page 1 1, Table A, 
under column entitled "Preferred" and row entitled "DNA product"). 
With regard to claim 15, Murphy taught multi-channel plates ("well plate"; page 
12, Table A, Parameter. Support Shape). 

With regard to claim 17, Murphy taught (page 21, paragraph [0089]): 'The 

present invention also relates to a magnetic object such as a bead, stining rod, or the 

like either coated with an IMAC ligand or where the object has a porous outer surface to 

which an IMAC ligand has been bonded to, deposited thereon or therein. The present 

invention also relates to the use of these magnetic objects to batch-wise purify samples 

containing target single stranded nucleic acid sequences such as RNAs f 

oligonucleotides, or the like where the single stranded nucleic acid sequences bind to 

the magnetic object, which can then be removed from the solution, washed free of 

contaminates and efuted to recover the single stranded nucleic acid sequences. ' 

With regard to claims 21 and 22, by carrying out the thermal denaturation 

renaturation step taught by Cofman r followed by IMAC chromatography taught by 

Murphy, one would inherently capture contaminating genomic DNA and RNA. 

With regard to claim 23, Murphy taught HIC (hydrophobic interaction chromatography; page 

12, Table A, column 3, row beginning "2 nd Zone Other 

Constituents"). 

With regard to claim 24, Murphy taught RPC (reverse phase chromatography; 
"Reverse Phase Resin", which implicitly teaches reverse phase chromatography; page 12, 
Table A, column 3, row beginning "2** Zone Other Constituents^. Application/Control 
Number 10/737,403 Art Unit: 1637 
Page 11 
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Claim 1 8 is rejected under 35 U. S. C. 103(a) as being unpatentable over Cofman 

et al (Eur J. Biochem. 91 :303-31 0 (1978» in view of Murphy et al (WO 02/46398, prior art of 

record) as applied to claims 1-4, 6, 8, 10,11, 14-15,17 and 21-24 above, and 

further in view of Hawkins (U$ 5,898,071). 

The teachings ofColman and Murphy have been discussed. These references 

did not teach processing multiple samples in parallel. 

Hawkins taught methods of nucleic acid purification and teaches that an 

"advantage of using a microtiter plate is that many samples can be isolated in parallel" 

(column 10, lines 54-60). 

it would have been prima facie obvious to one of ordinary skill in the art at the 

time the invention of the instant application was made to modify the method suggested 

by the combined teachings of Cofman and Murphy to process multiple samples in 

parallel, because Hawkins teaches this to be advantageous. 

Response to Arguments 

Applicant's arguments filed 04/22/2009 have been fully considered but they are 
not persuasive. Applicant argues (pages 15-16) of the response: "Claims 1 and 10 
have now been amended to more clearly recite the release of the desired DNA or 
protein product prior to exposing the purine base handles bv creating single-stranded 
regions . This distinguishes over the Murphy and Colman references. " It is unclear if the 
emphasis on "by creating singte-stranded regions" was intended to be a distinguishing feature 
over the cited art, or whether the underlining left over from the amendment In 
Application/Control Number 10/737,403 Art Unit: 1637 
Page 12 

any case, Applicant appears to be arguing two distinguishing elements: the "releasing of the 
desired DNA or protein product" (i.e. the "lysing any cell within which the desired 
product is contained") and the "by creating single-stranded regions". Neither of these 
distinguishes over the cited art. 

With regard to the "lysing" limitation, it is respectfully submitted that the language 
"lysing any cell within which the desired product is contained" only requires the lysing 
step in the case that the desired product is contained within a cell. The claims 
themselves do not require that the desired product is contained within a cell. If 
Applicant wishes this to be a requirement of the claim (i.e. that the desired product is 
within a cell, and that the claimed method requires lysing said cell), then the claim 
language should directly recite this. As set forth in MPEP 21 06(1I)(C): "Language that 
suggests or makes optional but does not require steps to be performed or does not limit a 
claim to a particular structure does not limit the scope of a claim or claim limitation. " 
So, in the case where a prior art reference separates a desired DNA or protein product, 
unless that product is inside a cell, the prior art reference need not teach lysing the cell, 
because the language of the claim requires lysis only in the case of products within 
cells. In other words, lysing any cell within which the desired product is contained" is 
construed as "if the desired DNA or protein product is contained within a cell, lysing said ceil". 
However, in the case of the rejections based on Colman, Colman taught that the 
desired DNA product (plasmids) were contained in cells ofE. cob' (page 303, column 2, 
"Table 1 shows the bacterial strains used t their source, the plasmids they contain ... "). 
Application/Control Number: 10/737,403 Art Unit: 1637 
Page 13 

In addition, Cofman clearly taught lysing these cells (page 304, column 1, firstparagraph t The 

plasm ids pX1212, pXI108 and XIM01 all contain inserts ofXenopus 

faevis ribosomal DNA. Their host bacterial strains were grown and lysed ... "). 

Therefore, the "lysing" limitation does not distinguish over Colman. 

As to the other limitation in question, "by creating single-stranded regions", as 

described in the rejection over Colman, the thermal denaturation/renaturation used by 

Colman would have inherently exposed purine bases in the undesired nucleic acid (i.e. 

the chromosomal DNA) by creating single-strandedness, and one would have been 

motivated to retain this denaturationfrenaturation step when substituting Murphy's MAC 

column for Colman's hydroxyapatite column because Murphy taught that denatured DNA 

contains non-shielded bases subject to separation by IMAC chromatography (see paragraphs 

[0070] and [0078]). 

Applicant's arguments for claim 18 rely on the same reasoning and are therefore 
similarly unpersuasive. 

Claims 1-4, 6, 9, 10-12, 14-15. 1 7 and 20-24 are rejected under 35 U. S. C. 103(a) 
as being unpatentable overBimboim etal (Nucleic Acids Research 7(6):1513-1523 
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(1 979)) in view of Murphy et at (WO 02/46398, prior art of record). 

With regard to claims 1 and 10, Bimboim taught a method for purifying plasmid 

DNA wherein nucleic acids in a ceil lysate are selectively denatured under alkaline 

conditions (see page 1514, "Principle of the alkaline extraction method"). Such alkaline 

denaturation (i.e. the separation of the two strands of double-stranded DNA) would 

Application/Control Number: 10/737,403 Art Unit: 1637 

Page 14 

inherently expose purine (as well as pyrimidine) bases by creating singfe-strandedness. 
Bimboim did not teach capturing the desired or undesired nucleic acid product by a 
technique selective for the exposed purine bases and separation of the desired and 
undesired nucleic acids. 

Bimboim's method resulted in piamid DNA contaminated with a number of 
undesirable nucleic acids (see paragraph bridging pages 1518-1519 and figure 1, lane 
e). These included "irreversibly denatured** plasmid DNA, contaminating chromosomal 
DNA, low molecular weight RNA, and nicked plasmid DNA (i.e. open circular or "GC 
DNA). 

Murphy taught (page 18): 

(0078) The inventors have found that a compound containing anon-shielded purine or pyrimidine 
moiety or group such as a single-stranded nucleic acid molecule, e.g., an oligonucleotide or an RNA 
molecule or a molecule including A, G,C, Tor U, have affinity to an IMAC matrix; while a compound 
that does not contain a non-shielded purine or pyrimidine moiety or group or easily accessible aromatic 
nitrogen on a purine or pyrimidine moiety or group, such as double-stranded DNA, RNA, RNAIDNA 
complexes, has little or no affiliity to the same IMAC matrix. Thus, the inventors have demonstrated 
that the affm'dy of immobilized metals toward nucleic add bases allows the use oflMAC in the 
separation of double strained nucleic acid polymers from single stranded nucleic acid polymers, the 
purification of plasmid 

DNA, RNA, and/or the removal of nucleotides and primers from peR reactions. 
Murphy also taught (page 17): 

ApplicationVControi Number: 10/737,403 Art Unit: 1637 
Page 15 

(0070] The term 'non-shielded* means that a purine andlor pyrimidine groups are sufficiently exp?sed to 
be able to bind to metal atoms andlor ions inltnohilized in a matrix, i e.; an IMAC matrix. For example, 
RNA, co-enzyme A, denatured DNA are aU examples of molecules that contain non-shielded purine or 
pyrimidine moieties or groups. On the other hand, duplex DNA or RNA are examples ofsWeided 
molecules containing purine or pyrimidine moieties or groups. Thus, the term non-shielded means a 
purine or pyrimidine moiety or group sufficiently exposed to be able to bind to a metal and/or ion in an 
IMAC matrix or ligand. 
Murphy also taught (page 46): 

(0185] Purification of plasmid DNA is an added advantage oflMAC. Previous work on affinity precipitation 
of DNA by compaction agents (19) allows for the creation of high purity plasmid preparation without the 
use of column chromatography. The major contaminant left in the plasmid DNA purified by compaction 
precipitation is contaminating RNA and linear DNA (1-5%). The IMAC separation technique of this 
invention is vjett-suited to bind the remainmgRNA (the minor component) and DNA fragments 
tofurtherpurify large quantities of plasmid DNA on relatively small IMAC columns. 
Murphy also taught (page 47, emphasis added): 
Plasmid and RNA separation 

r0;18'1 The nucleic acid discrimination achieved with IMAC suggests application of the method to the 
purification of plasmid DNA .from RNA-rich bacterial lysates. Figure g illustrates repeated batch stripping of 
1 mL of an alkaline lysate ofE. coti JMI0900ntainmg pBGS19luxwt plasmid with 50 mi of CufllQcharged 
IDA SepharosepermL_oftysate. Conirollane 2 shows a lysate alter expogureto uncharged IDA Sepharose- 
Showing that themteractions are strictly dependent on the presence of metal ions. Lanes 5-8 trace one 
supernatant repeatedly exposed to Cu (II) charged IDA Sepharose. Th ..„•••.. eRN-is 
effectivelyremovedwithout toss of the closed circular... 

.- ... ->- .. ; ::JW7i 



... .<\Jt"t?::.:^-:.fc~z<-.^ 



plasmid The linearized plasmid is also gradually removed, i throug h 
Zc*r^ : -*-- — Bga m V Appltcation/Controf 

interactions with damaged, smde^tondcd regions. Number 10/737,403 

^ ^ Art Unit: 1637 

Page 16Murphy also taught that one application of his method was "Plasmid DNA with 
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reduced content of nicked and linearized forms" (page 1 1, Table A, under column 
entitled "Preferred" and row entitled "DNA product"). 

ft would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method of Bimboim by subjecting the 
alkaline fysate to IMAC chromatography as taught by Murphy, since Murphy's technique 
provides a clear advantage over that of Bimboim. Murphy's method offered the 
advantage ofpfasmid DNA with a reduced content of nicked (and linearized) forms 
(page 1 1, Table A t under column entitled "Preferred" and row entitled "DNA product"). 
Furthermore, Murphy expressly suggests applying IMAC to alkaline celllysates in order 
to remove RNA and linearized plasmid (paragraph [01 89]). Furthermore, it is clear that 
IMAC is selective for exposed purine bases, based on the data shown in figure 3 and 
discussed in paragraph [0056], which indicates IMAC has stronger affinity for As and Gs 
(purines) than Cs and Ts (pyrimidines). 

With regard to claims 2 and 4, by carrying out the alkaline denaturation step 

taught by Bimboim, followed by IMAC chromatography taught by Murphy, one would 

inherently introduce single-strandedness (thereby exposing purine bases) in 

contaminating RNA and host genomic (Le. chromosomal) DNA. 

With regard to claim 3, plasmid preparations are sensitive to host genomic DNA 

contamination during selective separation. 

With regard to claims 6 and 14, by carrying out the alkaline denaturation step 
taught by Bimboim, followed by IMAC chromatography taught by Murphy, one would 
Application/Control Number 10/737,403 Art Unit: 1637 

Page 17 inherently conduct IMAC chromatography, which involves the use of chelated metal 
(Murphy page 2, paragraph [0005]). 

Independent Claims 1 and 10 are cancelled without prejudice and all other 
claims are now directly or indirectly dependent on Claim 5. 

With regard to claim 9, by carrying out the alkaline denaturation step taught by 
Bimboim, followed by IMAC chromatography taught by Murphy, one would inherently 
conduct an alkali based process in which genomic DNA or other nucleic acid 
contaminant was rapidly neutralized and captured by an affinity method (see Bimboim, page 
1514, ''Principle of the alkaline extraction method"). 

Claim 9 now depends on Claim 5. 

With regard to claims 1 1 and 12, by carrying out the alkaline denaturation step 
taught by Bimboim, followed by IMAC chromatography taught by Murphy, one would 
inherently remove undesired open circular (Le. nicked) and linear plasmid DNA from 
supercoiled plasmid DNA. Murphy taught his method produced plasmid DNA with a 
reduced content of nicked and linear forms (page 1 1, Table A, under column entitled 
"Preferred'' and row entitled "DNA product"). 

With regard to claim 15, Murphy taught multi-channel plates ("well plate"; page 
12, Table A, Parameter Support Shape). 

Claim 15 now depends from Claim 5. 

With regard to claim 17, Murphy taught (page 21, paragraph [0089]): 'The 
present invention also relates to a magnetic object such as a bead, stirring rod, or the 
like either coated with an IMAC ligand or where the object has a porous outer surface to 
which an (MAC ligand has been bonded to, deposited thereon or therein. The present 
invention also relates to the use of these magnetic objects to batch'-wise purify samples 
containing target single stranded nucleic acid sequences such as RNAs, oligonucleotides, or 
the like where the single stranded nucleic acid sequences bind to 
Application/Control Number 10/737,403 Art Unit: 1637 
Page 18 

the magnetic object, which can then be removed from the solution, washed free of 
contaminates and eluted to recover the single stranded nucleic acid sequences." 

Claim 17 now depends from Claim 5. 

With regard to claim 20, by carrying out the alkaline denaturation step taught by 
Bimboim, followed by IMAC chromatography taught by Murphy, one would inherently 
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capture linear plasmid DNA. Murphy taught his method produced plasmid DNA with a 
reduced content of nicked and iinear forms (page 1 1, Table A, under column entitled 
"Preferred" and row entitled "DNA product"); see also paragraph [0189]. 
With regard to claims 21 and 22, by carrying out the alkaline denaturation step 
taught by Bimboim, followed by IMAC chromatography taught by Murphy, one would 
inherently capture contaminating genomic DNA and RNA. 

With regard to claim 23, Murphy taught NIC (hydrophobic interaction chromatography; page 

12, Table A, column 3, row beginning "2!** Zone Other 

Constituents"). 

Claim 23 now depends from Claim 5. 

With regard to claim 24, Murphy taught RPC (reverse phase chromatography; 

"Reverse Phase Resin", which implicitly teaches reverse phase chromatography; page 12, 

Table A column 3, row beginning "2 nd Zone Other Constituents"). 

Claim 18 is rejected under 35 U. S. C. 1 03(a) as being unpatentable over Bimboim 

et al (Nucleic Acids Research 7(6):1513-1523 (1979» in view of Murphy et al (WO 

02/46398, prior art of record) as applied to claims 1-4. 6, 9, 10-12, 14-15, 17 and 20-24 

above, and further in view of Hawkins (US 5,898,071). 

Application/Control Number: 107737,403 Art Unit: 1637 
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The teachings of Bimboim and Murphy have been discussed. These references 

did not teach processing multiple samples in parallel. 

Hawkins taught methods of nucleic acid purification and teaches that an 

"advantage of using a microliter plate is that many samples can be isolated in parallel" 

(column 10, lines 54-60). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention of the instant application was made to modify the method suggested 
by the combined teachings of Bimboim and Murphy to process multiple samples in 
parallel, because Hawkins teaches this to be advantageous. 

Claim 18 now depends from Claim 5. 

Claim 19 is rejected under 35 U. S. C. 1 03(a) as being unpatentable over Bimboim 

et al (Nucleic Acids Research 7 '(6) :1 51 3-1523 (1979)) in view of Murphy et al (WO 02/46398, 

prior art of record) as applied to claims 1-4, 6, 9, 10-12, 14-15, 17 and 20-24 above, and 

further in view of Cohen et al (US 5,945,522) and Cherwonogrodzky et al (US 2001/0055780). 

The teachings of Bimboim and Murphy have been discussed. In particular, it 

was explained in the discussion of claim 20 as to how one would have arrived capturing linear 

plasmid DNA. The Bimboim and Murphy disclosures did not teach or suggest copying BACs, 

PACs or YACs t which are particular species of large plasmids. 

Cohen taught purifying BAC DNA by alkaline lysis of cells followed by 

centrifugation on cesium chloride gradient to obtain purified BAC DNA (column 15, fines 

Application/Control Number 107737,403 Art Unit: 1637 
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45-50). Bimboim also discusses cesium chloride centrifugation to separate closed 
circular plasmid DNA from open circular or linear DNA (page 1513, "Introduction"). 
Cherwonogrodzky taught that cesium chloride centrifugation was costly and time 
consuming (paragraph [0061]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the method suggested by the combined teachings of 
Bimboim and Murphy to purify BAC DNA, which would inherently result in capturing 
linear BAC DNA on the IMAC material. One would have been motivated to purify BAC 
DNA since Cohen evidences that purification of BAC DNA was desired in the prior art, 
and one would have been motivated to use Murphy's IMAC technique instead of 
Cohen's cesium chloride technique because Cherwonogrodzky taught that the latter 
approach was costly and time consuming. Murphy taught, on the contrary, that "IMAC 
wonted well as a fast and efficient means of stripping RNA from a plasmid containing 
iysates" ([sic], page 46, paragraph [0187]). Murphy also taught the IMAC approach 
removed linear plasmid DNA (paragraph [0189]). Hence, by purifying BAC DNA 
according to the combined teachings of Bimboim and Murphy, one would have 
inherently captured iinear plasmid (BAC) DNA. 
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Response to Arguments 

Applicant's arguments fifed 04/22/2009 have been fully considered but they are 

not persuasive. Applicant argues (page 19) of the response: "Bimboim does not teach 

the use of selective denaturation for changing the conformational state ofgDNA to allow 

selective separation from plasmid DNA per the Specification para 0011. Combining 

Application/Control Number 10/737,403 Art Unit: 1637 
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Bimboim and Murphy still does not read on applicants' three step process of liberation, 
exposure and capture. " 

As an initial matter, it does not matter whether the prior art teaches what is 
recited in paragraph 0011 of the instant specification unless it is also recited in the 
claims. 

With regard to the "Iysing" limitation (i.e. "liberation" as Applicant uses in this 
argument), it is respectfully submitted that the language "iysing any cell within which the 
desired product is contained" only requires the Iysing step in the case that the desired product 
is contained within a cell. The claims themselves do not require that the desired product is 
contained within a cell. If Applicant wishes this to be a requirement of the claim (i.e. that the 
desired product is within a cell, and that the claimed method requires Iysing said cell), then 
the claim language should directly recite this. As set forth in MPEP 2106(H)(0): "Language 
that suggests or makes optional but does not require steps to be performed or does not limit a 
claim to a particular structure does not limit the scope of a claim or claim limitation." So, in the 
case where a prior art reference separates a desired DNA or protein product, unless that 
product is inside a cell, the prior art reference need not teach Iysing the cell, because the 
language of the claim requires lysis only in the case of products within cells. In other words, 
"Iysing any cell within which the desired product is contained" is construed as "if the desired 
DNA or protein product is contained within a cell, iysing said ceir. 
However, in the case of the rejections based on Bimboim, Bimboim taught that 
the desired DNA product (plasm ids) were contained in cells ofE. coli (see abstract: "A 
Application/Control Number 10/737,403 Art Unit: 1637 
Page 22 

procedure for extracting plasmid DNA from bacterial cells ..."). in addition, Bimboim 
clearly taught Iysing these celts (page 1514, "Principle of the Alkaline Extraction 
Method^). Therefore, the "Iysing" limitation does not distinguish over Bimboim. To the 
extent that the word "thereafter 1 * in the claim limitation "thereafter exposing purine bases 
present" implies an order of steps, it is submitted that treating the cells with an 
SDS/NaOH solution would have lysed the cells immediately prior to the denaturation 
(the creation of single-strandedness) of the DNA within. That is, the NaOH (which 
produced the alkaline conditions causing DNA denaturation) would not have been able to 
effect DNA denaturation until the cell had been lysed (by the SDS) since the DNA would not 
have been exposed to the NaOH until cell lysis had occurred. Were the SDS not present in 
Bimboim's solution, it is possible that the NaOH could have gradually diffused into the cells to 
cause an intracellular alkaline environment resulting in DNA denaturation without Iysing the 
cells. However, since Bimboim's solution did contain SDS, the cells would have been 
immediately lysed, even if only seconds (or milliseconds) before the alkaline denaturation of 
the DNA inside. Hence, the exposing of purine bases caused by alkaline denaturation 
occurred after the cell lysis in Bimboim's method. 

Therefore, Bimboim taught Iysing, and thereafter exposing purine bases in 
undesired nucleic acid (i.e. chromosomal DNA, RNA, nicked plasm ids) by creating 
single-strandedness through alkaline denaturation. Muphy's disclosure provides for the 
capturing by a technique selective for purine bases (i.e. IMAC). 
Application/Control Number 10/737,403 Art Unit: 1637 
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Applicant's arguments for claims 18 and 19 rely on the same reasoning and are 
therefore similarly unpersuas'rve. 

Claims 18 and 19 now depend on Claim 5. 

New Rejections 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 

claiming the subject matter which the applicant regards as his invention. 

Claims 1-24 are rejected under 35 U.S.C. 112, second paragraph, as being 
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indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Applicant has amended claim 1 to recite "of a desired DNA or protein p roduct" in 

line 2, but then refers to 'the desired nucleic acid product" in lines 5-6 and 10 of the 

claim. These latter instances of "the desired nucleic acid product" should be changed to '"the 

desired DNA product". Because claims 2-4,6,8,9, 11-15 and 17-24 depend from 

claim 1, they are rejected for the same reason. 

Likewise, claim 4, which depends from claim 1, recites "wherein the captured 
nucleic add product" should be changed to "wherein the captured DNA product". 
Applicant may also consider "wherein the captured DNA product or undesired nucleic 
acid n . 

Claim 5 recites "A scalable process for the highly selective, high yield separation 
of a desired recombinant polymerase from undesired nucleic acid", and then 
immediately thereafter recites "exposing purine bases present within either the desired 
nucleic acid product or undesired nucleic acid ..." The "desired product" is a 
Application/Control Number: 10/737,403 Art Unit: 1637 

Page 24recombinant polymerase, not a nucleic acid. Likewise, "capture of the desired nucleic 
acid product. .. " does not belong in this claim. The "desired product" is a recombinant 
polymerase, not a nucleic acid, Because claims 7 and 1 6 depend from claim 5, they are 
rejected tor the same reason. 

Applicant has amended claim 10 to recite "of a desired DNA or protein p roduct" 
in line 2, but then refers to "the desired nucleic acid product" in fines 5-6 and 10 of the 
claim. These latter instances of "the desired nucleic acid product" should be changed to "the 
desired DNA product", 

Claim 10 is cancelled without prejudice. 

Conclusion 

Claims 5, 7 and 16 are free of the prior art. 

The Examiner is thanked for noting that Claims 5, 7, and 16 are 
unobvious over and not anticipated by, the prior art. All remaining Claims 
are now made to depend directly or indirectly on Claim 5. 



It is respectfully urged that the Claims now presented are deserving of 
Letters Patent under the mandate of 35 U.S.C. 101. 



Applicant's amendment necessitated the new ground{s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this acton. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

This Amendment is being filed within two months after the Final 
Rejection. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SAMUEL WOOLWINE whose telephone number is 
(571)272-1144. The examiner can normally be reached on Mon-Fri 9:00am-5:00pm. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infbmiation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct. uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217 -9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1000. 
ISamuel Woofwinel Examiner, Art Unit 1637 
/Young J Kiml 

Primary Examiner, Art Unit 1637 

The Amendments are for clarity and are not required to distinguish from the 
references. No new matter or estoppel is involved. 



Any necessary fees (small entity) may be charged to Deposit Account 200336 of 
Technology Licensing Co. LLC. 

This response is being filed within two months of the mailing of the Official 



The Examiner is especially invited to telephone Applicants' Attorney if that would 
expedite disposal of this Application. / 



Action. 




Richard Coale Willson, Jr. / / 
Attorney for Applicants (/ 
Registration No. 22,080 
USPTO Customer 26830 
Technology Licensing Co. LLC 
3205 Harvest Moon Ste 200 
Palm Harbor FL 34683 
Telephone - 727 781 0089 
Fox: 727785 8435 
E-mail: rwillso@verizon.net 
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